Correlated effects of cigarette smoke components on alveolar macrophage adenosine triphosphatase activity and phagocytosis.
An initial examination was made of the hypothesis that one action of cigarette smoke components on pulmonary alveolar macrophage function involves the inhibition of contractile protein adenosine triphosphatase activity. Pulmonary alveolar macrophage calcium-dependent adenosine triphosphatase activity, magnesium-dependent adenosine triphosphatase activity, sodium-potassium-dependent adenosine triphosphatase activity, phagocytosis, and cell adhesiveness were measured in the presence of cigarette smoke, acrolein, ouabain, and ethacrynic acid. Calcium-dependent adenosine triphosphatase activity, magnesium-dependent adenosine triphosphatase activity, phagocytosis, and adhesiveness were inhibited by smoke and ethacrynic acid, but not by ouabain. Acrolein, a component of smoke, inhibited phagocytosis, adhesiveness, and calcium-dependent adenosine triphosphatase activity, indicating that another component of smoke must be effective at inhibiting magnesium-dependent adenosine triphosphatase activity. Sodium-potassium-dependent adenosine triphosphatase activity was inhibited by ouabain and ethacrynic acid, but not by smoke or acrolein. Finally, sulfhydryl reagents at least partially protected the macrophages against the inhibitory actions of each of the agents. The results are in accord with recently obtained experimental evidence that calcium-dependent adenosine triphosphatase and, perhaps, magnesium-dependent adenosine triphosphatase play a role in phagocytosis. The data also suggest that smoke components affect a number of macrophage activities, including adhesion and phagocytosis, by altering the cell's contractile apparatus.